INTRODUCTION
With the rapid development of society and economy, the large energy consuming, especially for fossil power, has caused environment pollution. In order to relieve the contradiction between the energy consuming and the environmental pollution, scientists in domestic and international have been looking for some efficient methods of energy utilization. One of the methods is using fuel cell for electricity generation. Some researches on the fuel cell monitoring system have been carried out, but the technology of fuel cell monitoring is still immature, researchers have to do all sorts of experiments to get some useful information. It is necessary to design a new monitoring system, which is easier to control, lower cost and higher flexibility. There are some parameters, such as the flow, the temperature and the pressure of electrolyte, all these greatly affected the battery performance. Besides, the temperature of its surroundings also influenced the battery performance. So it is very important to control the temperature and pressure of the electrolyte and the temperature of the liquid filling. And due to the liquid level is a significant parameter, the electrolyte should be constantly provided. This system is used to monitor, test and control the working condition of the electrochemical reaction. The controller and executor for this system should be set at the beginning, and the transducers should be determined by taking account of the practical needs. The Virtual Instrument has advantages of low total cost, facilitates the development and high measurement accuracy, makes full use of the computer advantages in processing data and storing data and achieves partly digital and automatic control. ABSTRACT: A design of fuel cell monitoring& controlling system based on Virtual Instrument is presented in this paper. The system is divided into three parts: electrochemical workstation, NI Compact RIO and LabVIEW software. It can realize expected functions of access control, data management, parameter control, automatic alarm and storage management. The results showed that the interface of this system is friendly, the operation is convenient and intuitive, and the reaction principle is clear. Control is accurate without delay, so this system meets requirements of monitor, control and test.
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MONITORING SYSTEM DESIGN
The monitoring system comprised transducers, controller and executor, and it observes the common design principles. Figure 1 . Shows the composition of the monitoring system. This system is divided into hardware and software. The software development based on LabVIEW (Laboratory Virtual Instrument Engineering Workbench). The hardware includes the electrochemical workstation, temperature controller, the NI compact RIO and some kinds of transducer s, such as temperature transducer and pressure transducer.
The testing battery is four-channel fluid battery. The industrial computer is used to run this monitoring program. And the running parameters canbe collected by program. Through this program, users can send control commands to control the equipment operations, such as the diaphragm high pressure pump and the temperature controller. The electrochemical workstation is test equipment, it can test the fuel cell working condition by using different methods. NI compact R IO is an embedded system, it can be used to collect the signal of temperature, pressure and liquid level, and it also can be used to send commands of temperature and pressure to the fuel cell monitoring system, thereby it is possible to set temperature and control the pump flow and the solenoid valve switch. The dissertation will design the computer program, as is shown in Fig2, it includes the login system, and the data capture system, the parameter control system, the alarm system and the recording storage system. It can monitor real-time performance data of fuel cells, and these data can be stored rapidly and reliably. The central part of the fuel cell monitoring system is an industrial computer, the other ancillary equipment works in conjunction with the computer. The communication solution of the system is shown in Fig 3. NI compact RIO is connected to the upper system through TCP/IP, while to the temperature controllers and high-pressure diaphragm pump through the serial communication. The electrochemical work station is connected to the upper system through the GPIB. It is very important to insure real-time communication of NI compact RIO, meanwhile, the system is required to quickly process huge volumes of data. The use of Ethernet technique to connect the NI compact RIO and the industrial computer can meet all these requirements. High-pressure diaphragm pump communicates with PC via RS485 network. The monitoring system works independently, it can run under Windows. As is shown in Fig 4. is graphical monitoring interface. It is very convenient for users to view the information and to control delicately. On the left part of the interface, display the operators' information, system time, alarm information and NI compact RIO connection status. The temperature, pressure, and level of the filling are shown on each side. In the middle part, show the temperature and pressure of four-group batteries.
You can proceed to the test set screen by clicking the electrochemical test menu .As is shown in Fig 5. The user can select custom settings on process and method. Once set, the program runs automatically. 
SYSTEM TEST

Electrochemical measurement
The function of electrochemical measurement is achieved by subVI. The user only need to set some parameters. The operating area is given in Fig 8, when computer running the monitoring software, all the running parameters will be displayed on a screen instantly. Through this program, users can send control commands to control the equipment operations.
The general connection diagram of the system is shown in Fig 9, it consists of NI Compact RIO and the temperature controller. Figure 9 . Electric cabinet wiring.
CONCLUSIONS
This paper presents a fuel cell monitor system based on the virtual instrument technology. According to the communication protocols and the relevant parameters, a computer program has been designed. It can monitor real-time performance data of fuel cells, and these data can be stored rapidly and reliably. This program can certify the normality of data. Otherwise, it issues alarm information and copes with this alarm. There is an electrochemical experimental part in this system, and users can test the performance of fuel cells to generate corresponding function for analysis. The test results show that this design is reasonable and achieves the desired requirements.
